
DISCUSSION 
AND 

INFORMAL COMMUNICATIONS 

UNDERGROUND WATER IN MIGRATION AND AC- 

CUMULATION OF OIL AND GAS. 

Sir: Mr. John L. Rich's recent paper on the "Migration and 
Accumulation of Oil and Gas" (EcoNoinc GEOLOGY, No. 6, 
Vol. XVI.) undoubtedly has been of great interest to students 
of this highly theoretical subject. A general discussion of this 
paper is desirable from geologists throughout the country in order 
to ascertain what is the present consensus of opinion in regard to 
the weight to be given to the various agencies causing migration 
and acct/mulation of oil and gas. In reading Mr. Rich's paper 
one is reminded of the long controversy which has existed among 
the ascensionists and descensionists in metalliferous geology. Is 
a similar discussion beginning among petroleum geologists ? 

Realizing the great need of substantial laboratory work to sup- 
plement our theories several investigators have recently performed 
elaborate experiments dealing with subsurface conditions. By 
such investigations our knowledge will be greatly extended, but I 
do not believe that work done with glass tubes under conditions 
which are not analogous to those existing in nature will add much 
to our knowledge. 

In Mr. Rich's experiment in buoyancy (tube No. • ) a "layer" 
of oil-soaked sand was placed between two "layers" of water- 
soaked sand, the diameter of the sand grains being the same for 
all three layers, and tube No. • was set "aside to permit buoyancy 
to do its work." ,Commenting on the .conditions under which 
the experiment was performed, Mr. Rich says: "In the case of 
tube No. • the conditions were no less extreme, for the dip was 
9 ø0 and the sand was coarser than most oil sands, yet there was 
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no movement." Because the same sand was used for all three 

layers he believes the. dip' was 9 ø0 . To my mind he has essen- 
tially a zero dip. Experiments performed by Mills, McCoy, John- 
son and others have shown that layers of water-soaked sand even 
of t•airly coarse texture are rendered relatively impermeable to 
oil, therefore in packing layers of the same sand with different 
"pore filling" in the tube Mr. Rich has simulated horizontal 
stratification. Probably no petroleum geologist believes that seg- 
regation or accumulation of oil in commercial quantities can take 
place under conditions of zero dip with no agency to cause an ini- 
tial movement and thus disturb the equilibrium. In Mill's ex- 
pei'iments which were conducted on a much larger scale the oil 
was "introduced" into water-soaked sands of varying diameters. 
Buoyan. cy was effective in causing upward migration through the 
water-soaked sands. In this experiment initial movement was 
caused by the introduction of the oil at the bottom of the tank. 

In tube No. 2, used to demonstrate the efficiency of circulating 
water in transporting oil, Mr. Rich has initiated movement by al- 
lowing water to escape from the bottom. In this experiment the 
direction of his water current is vertically downward. Vertical 
dips in oil fields are rare. Since water currents follow porous 
sandstone beds, unless fractures are present, the direction of the 
currents is generally more in a lateral than a vertical direction. 
The velocity which Mr. Rich used in this experiment is approx- 
imately ten times the maximum velocity given by Slichter's tables 
for sand grains of the same diameter under conditions of artesian 
flow common in nature. 

Most laboratory investigators in subsurface geologic problems 
i•t drawing conclusions from their experiments have not seriously 
considered the geologic time factor. They have carefully tried 
to keep uniform conditions of temperature, pressure, velocity, etc., 
whereas in nature what really existed .was a very complex series 
of changing factors operating over vefy long periods of time and 
producing in the end the results we now find in our oil fields. 
Another factor which needs emphasis is the original condition 
under which the oil, gas, and water existed in the sediments. 



DISCUSSION•. 391 

When compacting begins most geologists are agreed that the 
water and 0il intimately mixed are forced into the porous rocks 
and that considerable gas is dissolved in the fluids. In nature 
this is the "starting point" of segregation. In the laboratory I 
do not believe sands saturated with such a mixture have been ex- 

tensively used. In both of Mr. Rich's experiments these factors 
have been neglected. 

A detailed discussion of the various examples cited by Mr. 
Rich to prove his theory is not practicable at this time. A crit- 
ical examination of the published material and collaboration by 
many petroleum geologists in the various fields is necessary and 
highly desirable in order to determine the extent to which the 
various factors involved in segregation and accumulation have 
been operative. There are undeniable examples where "flush- 
ing" and down.ward hydraulic movement have been the chief 
agencies, but it is hard to believe that this process has occupied 
the major r61e as described by Mr. Rich. 

Near the end of his paper Mr. Rich makes the statement: 
In the older fields, away from the coastal plains, as for example, in the 

fields of Wyoming, the geological history has been so complex and the 
stages of uplift, tilting and folding have been so numerous and so widely 
spaced in time that it would be futile to seek for a detailed explanation 
of the present arrangement of the oil pools in any postulated movements 
of the rock fluids at the remote time of original compacting. 

He uses, however, the Big Horn Basin, Wyo., as his type ex- 
ample of flushing and downward hydraulic accumulation in an 
"artesian basin." Evidently Mr. Rich believes that the recent 
ground-water circulation has been the dominant agency in de- 
termining the present distribution of the oil and gas in this basin. 
Such an explanation ignores all the work of earlier geologic time, 
compacting, cementation, deeper burial by superposition of the 
Lance and Fort Union continental deposits, deformation, erosion 
and burial by continental deposits of later ages, etc., producing 
up dip movements of .water causing the migration of oil into the 
anticlines before the present cycle of erosion exposed the oil sands 
to the "flushing" action of meteoric waters. The present ground- 
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w&ter tirculation has certainly modified to a slight extent the dis- 
tribution of oil and gas in the Grey Bull and Torchlight fields and 
the waters in the Grass Creek field show admixture of non-saline 

waters, either of recent age or of post-Paleocene or post-Eocene 
age, with the saline '.waters of sedimentation. 

In the Appalachian Basin, Mills and Wells have carried on ex- 
tensive investigations of the oil-field waters. Their conclusions 
are not in a.ccord with such'a complete degree of "flushing" as 
p6stulated by Mr. Rich. 

Another point which deserves emphasis is that the dilute or 
non-saline character of oil-field waters does not prove that they 
are the result of downward percolating ground water. Many of 
the sedimentary beds of our oil fields, including oil shales, show 
by their organic and lithologic character that they were deposited 
in brackish or non-saline waters under deltaic or coastal swamp con- 
ditions. It is therefore hardly reasonable to suppose that such 
water would even appr6ximately correspond to the composition 
of sea water, although it is certainly interstitial water of sedi- 
mentation. 

CHv. Sr. EmH A. BONINV.. 

STATE COLLEGe.., PA. 

SOME NOTES ON IRON-DEPOSITING BACTERIA. 

The wri'ters became interested in iron bacteria in 192o , and de- 
cided to carry on some investigations with reference to their pos- 
sible activity in brackish and salt water. During the summer of 
I92O collections were made in Iowa and along the Rio Grande 
in Texas, and in 192I in the Maracaibo basin of Venezuela. Un- 
foreseen circumstances have arisen which make the completion of 
the work 'impossible, at least in the near future, so that it has 
been decided best to publish the meager results obtained, in the 
hope that they may be of some benefit to those interested in the 
subject. 

There is no need here to discuss the iron-depositing bacteria 
and their habits from the standpoint of the bacteriologist. Ilar- 


